By means of two simple models we investigate the competition between sex-specific segregation distorters in unstructured and structured populations. The models are motivated by the t complex of the house mouse. Some variants at this gene complex, the t haplotypes, distort Mendelian segregation in their favour in heterozygous males. The selective advantage at the gamete level is counterbalanced by strong negative fitness effects at the individual level. A large number of t haplotypes with varying degrees of segregation distortion has been found. In order to address this phenomenon we explicitly model the competition between two t haplotypes which induce male sterility when homozygous. Surprisingly, a distorter which is inferior at the gamete level and equivalent in every other respect to a more efficient distorter may well persist in a population. We argue that rare distorters are inherently favoured, and that, as a result, fitness considerations alone are not sufficient to predict the outcome of competition. Since 'sterile' t haplotypes are not only influenced by gamete and individual selection, but also by selection at the level of the group, we furthermore study the relation between unstructured and structured populations. It is shown that the persistence of a seemingly inferior distorter is also possible in a structured population. In contrast, a single efficient distorter with high segregation ratio may not even be able to persist in a structured population. Hence, in a metapopulation with migration between local demes, the segregation ratio is an even worse predictor of the evolutionary success of a segregation distorter than in an unstructured population.
INTRODUCTION
The Mendelian rule of equal segregation is one of the basic principles of biology. There are, however, genetic elements which cheat against this rule by biasing segregation in their favour. The advantage that these elements have at the gamete level is typically counterbalanced by severe disadvantages at the individual level. In this paper, we investigate the evolutionary dynamics of segregation distortion at the t complex of the house mouse. gous males, but they also lead to male sterility or even to complete lethality in homozygous condition. A stable polymorphism is expected as a result of the interplay of selection at the level of the gamete and selection at the level of the individual.
By now, a large number of different t haplotypes has been found. All t haplotypes lead to male sterility in homozygous condition, but they vary in their effects on viability. Some haplotypes are completely viable, some have a reduced viability, while still others induce complete lethality in homozygous condition (KLEIN et al., 1984) . The mechanisms of male sterility and segregation distortion are closely related (LYON, 1991; JOHNSON et al., 1996) , while lethality factors operate independent of segregation distortion (e.g., SILVER, 1993) . For simplicity and conceptual clarity we will in this paper focus on 'sterile t haplotypes which lead to sterility in homozygous males but which have no negative effects on viability.
The segregation ratio is also subject to considerable variation: in the lab segregation ratios vary from as low as 0.20 to as high as 1.00 (BENNETT et al., 1983; GUMMERE et al., 1986; LENINGTON & HEISLER, 1991) . Besides 'complete' haplotypes with high segregation ratios, a large number of 'partial' t haplotypes with much lower segregation ratios has been characterized. However, most of these haplotypes are only found under lab conditions. In the field segregation ratios also vary, but haplotypes with a high segregation ratio are clearly overrepresented (PETRAS, 1967; BENNETT et al., 1983; LENINGTON & HEISLER, 1991) .
At first sight, it seems plausible that a high segregation ratio is a good determinant of evolutionary success. However, up to now hardly any efforts have been made to explicitly model the competition between segregation distorters. In an earlier paper ( VAN BOVEN et al., 1996) we have shown that intuitive arguments can be highly misleading when selection does not only act at the individual level, but also at the level of the gamete. In addition, house mouse populations are generally thought to be structured into small breeding units (e.g., LIDICKER & PATTON, 1987) . Therefore, the mouse t complex is a prime candidate for effects at the level of the demes to be of importance.
In a structured metapopulation, the segregation ratio may not be a good determinant of evolutionary success, as was pointed out by Lewontin (LEWONTIN & DUNN, 1960; LEWONTIN, 1962) .
To study the relation between the segregation ratio of a sterile t haplotype and its evolutionary success, we investigate two models for the competition between a wildtype allele and two sterile distorter alleles which differ only in their segregation ratios. First we consider a deterministic model for competition in an infinite, homogenous population. The results of this model
